0 * a ft tt 

PATENT OFFICE 
JAPANESE GOVERNMENT 



co 
tn<x\ ! 

CDO ! 

u i 



-5 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

th m # n b 

Date of Application: 1 9 9 9 6^220 

ai m # 

Application Number: i i i£#fF0f| 1 7 5 9 3 7 # 
ttj §6 A> 

AppUcant(s): tt^£ft¥##X*;i/:?--0B&ffi 





fflSES^ tfJ$E# 2000-3028712 



#3* 1 1-175937 



[<&T5fe] 

[ft*] 
[ft*] 

[ft*xtt*^] 

[«&#*] 



P004222-01 
^11^ 6^22B 

H01L 21/00 

Will Hft 

Ifcfll ?&WJ 
000153878 

ill* ^¥ 

002543 

21.000R 

1 

mm i 

1 



i 



ffiMf 2000-3028712 



11—175937 
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# y try. T y & mmumx & o t , mmmmun ^izr^^y^ 
& z. t z mm n -? & mmm. 

mmmm±iz # y yx^ymfr te€>mm*ffiz.t=.¥mfommx&^ x. 

mmm^±iz^y^^ymt. * y ^^^y^mtmmn^^timmmm^m 
? &mm*mxfr¥mtkmw.x% > ^x. 

X 1 0 10 d y n/c m 2 J^_h, 1 X 1 0 10 d y n/cra 2 gTT^S:^Mil 
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[i#«13] 

mum® ± jc mm & >p & < * % ^ tf a> ftmxm ic & v * t , 

[ff^l 4] 
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Sf#^l 375M1 5<zm"f 4x;fr-{C;}3VNT, Ay #Xi±£l. 0 

[ig^ffrm&m^] 

[0 0 0 1] 

Affile M-T 5. «S^A*;i/Jc^sns*^^«feJ:tJf-e©« 
[0 0 0 2] 

[0 0 0 3] 

M) Zm^TMmh^yVx* (TFT) ?M*/S^S&ffi#$£BS*iT^S. # 
[0 0 0 4] 

T T F T &f£J3 L MSfC iottny^'JUA -^(D^mm(Dm- 

[0 0 0 5] 
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[0 0 0 6] 

z.<Dt=.tto, 7;^--?W©iM^bt, (Ta) 

[0 0 0 7] 

3^ LT, T;i/rf> (Ar) ^^U>^h> (Kr) ^3f-fe>>> (X 
*V^N> (Kr) ^^r-fey> (Xe) ttiMfcfc *gl§r#X 
[0 0 0 8] 

s z. t znm 1. 1 s . 

[0 0 0 9] 

jtysfxry* t-tz mmtiwr* Sot, BrfiagH^M^ * &c r & =f > & it- 

[0 0 10] 
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[0011] 

mmm^± ^^y^^ym^^^^mm^m^.r=.^mi^mmx&^x, 

[0012] 

1 P pmJ^TT*&3^££#^£ir£¥#tt^fiT*&3 0 
[0013] 

[0014] 

1 X 1 0 10 d y n/c m 2 j£*_t:, 1 X 1 O 10 d y n/c m 2 ^Tt'fe5Ii:5:#S( 
[0 0 15] 

[0 0 16] 

±m&Mf&<D*<^1fftfr-lzi3^T. f&gBfB*8a>J«»fci:o. i^mj^_h, o 

[0 0 17] 

TfflV^r HZ&mt LT^3 0 
[0 0 18] 
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[0019] 

JtlBJS/SJCfc^T, litffE^A j|*g#6 NJ^jKD^^^^^^^-y 
[0 0 2 0] 

±3B#«JSK:;J3V*T, irffax/^y 3 0 orjgTFfc-TS 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

Srff -5 tt»f, *fctt4 £ ^#»i:&H"rs«m&fB'r. tot, M 

[0 0 2 4] 
[|§0B©HM©^ffi] 

[0 0 2 5] 
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&o ^mmicit^y^x^-y (w) &-mm&&mt.isTm^&z.£&$Li&m<D& 

[0 0 2 6] 

%->fv b tLxitmmo)-m^\ l<i£6n o 9. 9999%) pa±<d 

^>^f>^-^7h&ffl^, lTtt7;i/J> (Ar) (Omfa 

[0 0 2 7] 

*mn\$. mfaum* t^kv %i$-*<»m.± warn) zmm-tzzziz 

<k^Tm±}Mffl*ft LTv^„ S^i&^S: 3 0 0 tJJSTFi: 
U ##X(Z>JEt;fr£ 1 . 0 P a^Ji^S 3 htC J: y IS 0) -5X 

1 O 10 ~5 X 1 0 10 d y n/cm 2 , #£L<&- 1 X 1 0 10 ~ 1 X 1 O 10 d y 
n/ c m 2 i:tSr £#T*£6„ 
[0 0 2 8] 

[0 0 2 9] 

±ffi#$£c<fcoT#e>*i«#«©* ysfx^ymv*?- b u ?a (Na) mm& 

&*VVJ* (K) iS&GDMSMiSSJCJ:otMlfe. * ®^«f*g*&* 1 
&&m2 5 JC^-T. 
[0 0 3 0] 
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<0.01 


<0.01 
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* 1 ) ttffi fill*. W= 1 00%£LfcB*(DRSF&Mjg-efca o 
[0 0 3 1 ] 



*iIi*©GDMS«fcH ^n-MftM^ (GlowDischa 
rge Mass Spectrometry) (DmXSbV, >fU -J&»C J: V |^)pf 4* 

[0 0 3 2] 

miMM2 5 L £ «J: ? IC. ^^^r^Ifflth'J^A (Na) 

Na) j8a!^#<^*4xTV%fe»^tt, TFTftmzm&WZ^Z-XLZo,, 
[0 0 3 3] 

¥^#^gtf>SBi&§S£:> ^>^f>it, mtHfttcZy flyman 

mmm&nLx*>&\,\ wz.it* mm%m±.\zmt%y>f^y (wnx mi, 

, 0<x<l) ) &/*ffi|ffc, tyVXry (W) $r«M-T^ 0 

-^U3>Rf) (WNx) ©TWtCtattSfllJfcfcUTfc 

<fcv\ 0 r©IB|*©i|**gH:3 n mJ^T. RJ¥ttO. 1 — 0. 7/tm«t 
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[0 0 3 4] 

026 (a) K*ftm<D9>yxTym<Dj&tim* i26 (b) tzmmm (5 

001C, 4l$|g|) &<Dlfojim. 02 6 (c) JC|»*!LJg (8 0 0'C, 4H£ia)'«© 

c cmiiL, 6 kWiibfe. ££U 02 6 (b) &IK0 2 6 ( 

c) tCfc^Ttt, SM&JSi-SIR, 2 0 0 nm©8Mt£tft3i3RIS;S i OxNy GfEL 
„ 0<x, y<l) t'lot^So 
[0 0 3 5] 

[0 0 3 6] 

— jR»*Ki»j^ifeJil©Jt«!ffiIi: IT, 02 6 (a) JC * > * /I/ i: gffc # 
>#;i/©a«)gl©/£;fr#> 02 6 (b) (C&#L3I (5 0 0°C, 4BSN8I) %k<Dmj] 
m. 02 6 (c) lCjg&#L3g (8 0 0°C, 4B£|8|) ®L<Dm±W.?£^hT^Z> 0 nm 
IC0 2 6 (b) & 0*0 2 6 (c) fC£^T«> aMM-T^K, 2 0 0 n m<Dm.it 
^.it^mms i OxNy OSU 0<x, y<l) tiot^So 
[0 0 3 7] 

02 6 (a) -02 6 (c) &C*^J:?tC, # > # )V ii^ft # > # ^/©«tMJ8l 
ti, 3&&3©ifi£&_tlfSK:o*iT, *4m*5l»l£:fr&:#^SjKT*&ofc : &©# 

©«I»#KSlT-&So 

[0 0 3 8] 

02 7 (a) tC^WO^^^^^K©^^, 02 7 (b) Ci^ 
3 (5 0 Or, 4^r4) t©S» 02 7 (c) {CMS (8 0 0°C, 4 B$ffl 

) &33, ci;iT*©ig^fct;Mi&$gJftSs© 

[0 0 3 9] 

02 7 (a) -02 7 (c) \Z5*-*&5^ #0© # > ^*^>§m> fii^i 
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m (i 2~i 6 n q • cmgi) ^btsy, 

"rymo^WftM-*: 12/iQ - c mJ^T, L<tt9/iQ • c ml&mzir & £. 
[0 0 4 0] 

-jH»jasW]»^jRttK'ffcK:^L-ri»tt^&<, |[ppm©igii^ 

[0 0 4 1] 

fbSftS3RKS i OxNy (fiU 0<x, y < 1 ) T*mt>tlX^&<DlZ*j&St> b 

•r. mmmm<Dmmm (2 5 ^ ^ - cmti) tit^x. Mmmmnmum (5 

0-8 0/iQ- cmgl) ttIM^lt^fc 0 
[0 0 4 2] 

, 02 9 iz^?wmzmfa6 ojijc^fijc-rsis, i^a (5oo°c, ibsmsd © 

*i6 2 (Al-Si (2wt%) ) ©fiJ5KltfJCXy^->^j(ttai ( 1 / 
10HF) ©fUT'C, &ffi-fB©Jfc#&fT ot|g*^^2 {C^t- 0 
[0 0 4 3] 
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f^Miii *ft3 // m U Mk tz U (75 
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[0 04 4] 

fcfc, u:/** N»fcfc5 OfifcU IS!«tffifll©^SM±*&4 2 0 ft m 2 t It, 
[0 0 4 5] 

Al-Si (2wt%) ) £ <Z) n > # 47 h}g#m> X y ^ > ^1 (1/10H 
F) iLC^J: HSSiiTOoT^S. * 

[0 0 4 6] 

ti6 2 (Al-Si (2wt%) ) t©n>^^hffitt, fMJS&tfXy^ 

yifjQM (i/i ohf) <Dmmic.M£>*>?mttfM l bti&\,\ ^2ics 

[0 0 4 7] 
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[0 0 4 8] 

myt&i&^m^.m.ffim ( 2 0 ^ q • c mj^r) u 5 x 1 0 10 d y 

n/cm 2 ~5 X 1 O 10 d y n / c m 2 lC # > >jg 5: T F T©^ 

[0 0 4 9] 
[0 0 5 0] 

[HWJ] 
C^M l ] 

© m ia & w h ft & m m m & © t f t & ^ i$ iz &m -t & t c o v n t m m -r s 

□ fiU gBW&ffiSMcfS fettle, JS8«&0»T?tt, J/ 7 h Ay 7 

7-iai&^©3i*ia»-e*>«cMo sianfc, -y-^^u y?m& : &j&&-t& n^v 

# Jim T F T £ & Mm-t £ ^ £: "T £ o 
[0 0 5 1] 

Sfl (A) fcfc^T, «l£l0 0icte, ^^^SS^^Sftc&ftM-rs^i: 
[0 0 5 2] 

f bt, 0 0©TFT#jgfft;**i Stifle li, 3£|l (S"J3>) fc-g-fr 

Sr^-T) *^^STtI 10 1 &^7X7CVD^^;t«v^it' 1 0 0~4 0 
Onm^JISMlfc. #3J!$«ttnc ^Tmik&fc&MffL £ it S i O 
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xNy (fiu o<x, y<i> x*mz n^>mmmv$> »; , mm. mm. mmzm 
fe&marxstsmmmitm-to gftftgftJijgiKtt, s i h 4 £:n 2 o£nh 

3 ?:IifSf^i: LTf^SS-ttltf ^ , TSS3R»SS:2 5 atomic%J^_h 5 0 a 

[0 0 5 3] 

*HJ6Wett, rmmi 0 1 HLX. SftgftiHRS:2 5~10 0nm, 3 
^-£1*5 0 nmtf)jp£fC, ttftJUgflBS: 50~3 0 0 nm, 3 ^ 1 5 0 n m 
©J?Si:Lfe2M1»3tTf^Lfc. Till 0 1 t±S«^P>©^j|««?5SSS:K?< 

[0 0 5 4] 

tfCKTifiKl 0 1 (D±IZ2 0-1 0 0 nm(DmZ<D. 
[0 0 5 5] 

fit, W7- 1 3 0 6 5 2^i (USP 5, 6 4 3, 8 2 6 fC *f £5 

) tcia*3tifes«fic^oT, M^«it$r^^^#^ (^mmmxim^ty 

[0 0 5 6] 
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l*&^S2/U=l>lir??&* 0 (01 (A) ) 
[0 0 5 7] 

^Mi/Vnym\t^m^mAK%^4>^ «F*L<W:4 o o~5 5 otta 
[0 0 5 8] 
[0 0 5 9] 

'Jn>ll0 3 Wife. U-if-^^ LTIi, ^;i/^»i6S!*fc«3tiK»S 

. (01 (B) ) 
[0 0 6 0] 

[0 0 6 1 ] 
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[0 0 6 2] 

2 5 0~ 5 0 OmJ/cm 2 (f^£frlC&3 5 0~4 0 0 mj/cm 2 ) £ l/£„ 
[0 0 6 3] 

&3frJHte^ > -?T--)l<D3kft$:mm j {k-tZ> Z. £ IZ & o T r £ tfaSMT*$> 
[0 0 6 4] 

#CtC. ^Ii/'J3>11 0 3_hiC^(D^M%»^CD^to{C^®mi 0 4$: 
7£fi£L£ 0 104&100~200nm Klil 3 0-1 7 0nm 

m&tinmzffi&'gtzsv nymttmrn^^x-rizm^n^^viz-r^rc^n, n 

[0 0 6 5] 

fit, f«±iCl/^XhT^^10 5$:MU «104^btpl 
[0 0 6 6] 

Z. (DJimz J: »; 1 X 1 0 15 ~ 1X10 18 atoms/cm 3 (fS^lftlCte 5X10 16 ~ 
5 X 1 0 17 atoms/cm 3 ) ©iltp^i^I (#££66017? ti#n >) Sr^fr 



1 5 
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j>m*mmftm*^&*mtyM®*pm*mmm® (to tmm^z> 0 mi ( 

o ) 

[0 0 6 7] 

#ClC, l/VX hVX* l 0 5 &|&£U $t£:IC ^ 10 7 — 110 

£7ML£„ fit, nl&^tS^i^i (J^T, n^M#^cii£V^ 

) &ttltnS$:Mt5^llifl!l 11-1 fcfc, ni^ 

zm^z>z.£-tfvgz>o mi (d) > 

[0 0 6 8] 

z.<D{&mm^fMmffi$£i n-init tccMo simg&^j;t> , -t>->^ , u y 

yam$&T*$>Z> 0 ^^T-^$tlfe^M#fI^tC«nM^M#»fC^^2 X 1 

0 16 ~ 5X10 19 atoms/cm 3 (f^6*nc& 5X10 17 ~ 5X10 18 atoms/cm 3 ) <D 

*ifi«S:n^itt*ffi« (b) tgitfi. 
[0 0 6 9] 

fcfc, rrt*H7*x7^> ( pH 3) bfcv^^x via© Lfc 

-f;*> K-^&T'U 1X1 0 18 atoms/cm 3 ©^gT«DL£:o roilt'li 
, Mil 0 7 ItlSiSi/ 'J n V > S^iii l fe„ 

[0 0 7 0] 

#UC, §111 0 4 fcBfrSU ^tfl/— tf-^OflgWXS&^fofe. 

XHSrff-jihtjnriBT?**. (01 (E) ) 
[0 0 7 1 ] 
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v\ mmu&z^u. rtn/xftm%m&&3 o h z h u ix-if-m*;^-^ 

IS100~30 OmJ/cm 2 (f^ftJC& 1 5 0 — 2 5 0 mj/cm 2 ) £ L£„ 
[0 0 7 2] 

[0 0 7 3] 

^ClgSaynS^iilllc (b) 111 — 11 3(7)^#§|5, KP13, nS^ 

mmtm (to ©MHtfstsxtt^iic (pmw (io %n««rfc 
^jcfe v^t, l d d «g$ i: ^ * jw&f&mm tmmiz&ftte m^n zmmLt> 

[0 0 7 4] 

ft&#«l,-C=b«;bfcv*o *R«iaJC«fcS?gffiftSrff^#^tt, 
ILT4 5 0-5 5 OT3g&©3&ffiS&*T;M*&^- 
[0 0 7 5] 

ffi»fcV^) 114~117&Mtt. (01 (F) ) 
[0 0 7 6] 

#ac. ?sttjgi 14-117 feiot^- bmmmi 1 8 h 

ftMlg 118 li, 10 — 200nnu L < & 5 0 — 1 50n m(Dm^ 
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-**u«v*e *mmwr*it. ^7X7cvD^N 2 oisiH 4 wi:bfci 

ItmtmmmZl 1 5nm©j|$Mlfc 0 (02 (A) ) 
[0 0 7 7] 

III 2 0 £T*&3«JgBI£7£f&L£ 0 (02(B)) 
[0 0 7 8] 

<z>RjKj&&AllK 119, 2 <z>ffilttj&&jiij!K l 2 o £ L T it. # > 

v^y (w) *3imfr£.-tz>mmm (ttmmzitmt* y fx^ym) . 

[0 0 7 9] 

& 1 0>MtJ&&AI£ 1 1 9&1 0~ 5 0 n m (#£ L<ti20~30n 
m) £ U f2 (Z>Mb&&Jfil£ 1 2 0li2 0 0~4 0 0 nm ($?£ L < It 2 5 0 
~3 5 0 nm) fc-Ttltfa^. ^HJISM^tt, 3& 1 ©ISM* J&&AK 1 19£LT 
, 5 0 nmmO'm.itZy'f^'ry (WNx)^, SB 2 ©fl?iKj&&AR 1 2 0 
IT, 3 5 0 nmfffl^>m> (W) BI£MVn£ 0 *H»«Tftt, *^{CM 

nz>z.ntz<. mmm^xAv $m*m^'zmm&m,ist=. 0 ^mmmr^t. 6n 

(99. 9 9 9 9%) <D$yyXTy$-tfy h*mi<\ Xrty # if Xt. IsTlt 
Tfrzty (Ar) V*fc„ 0 Ot i:U 

##X<DjE2;£ 1 . 5 P a £-T£^£;lCi: »J -5xiO 10 ~5xl 
0 10 d y n/c m 2 , L< It- 1X1 0 10 ~ 1 X 1 O 10 d y n/c m 2 (Dt5B 
falZfflfflLfc* *m<?>*>#'XTyMt<D't'hVVJ* (Na) 2I>gteG 

[0 0 8 0] 

0a*UfcV^#, ^lCDffiBt^MJKl 1 9©TtCS/U3>|gS:2'-2 0 
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[0 0 8 1] 

«MC l/^t>7X?12 3~12 5Wlfct, il©ill*illl 1 

9 am 2 <Dffl&&&Mm i 2 0 nz^v^-yvLT. 4 0 0 nm^m p 

ft*MTFT0y- hSB^l 2 l&tffBMJl 2 2 £0ft£b£ o 
[0 0 8 2] 

fbT, US?^ NV^^ 1 2 3 ~ 1 2 5 SSWfe* P ^*fc*»7G* 
SfeMT-liJj<n>) fc^flnu i«aSfC/tfn>£^fr^M#fflMl 2 6, 1275: 
Jg/SLfc. I©l/^h7^^12 3~12 5tt, P M^FM#l7C^©^AnX^(D 

3X1 O 20 ~3 X 1 0 21 atoms/cm 3 (f^£fr{C&5 X 1 0 20 ~ 1 X 1 0 21 atoms/c 

7cm&*tf^JMi«1lt«S:p^««»i!g« (a) £^get-S = (02 (D) ) £7H 
[0 0 8 3] 

#ClC, I/^h7^^12 3~12 5feBlSbfeft, l^^h?X^13 1~ 
13 5 Z&J&L. x>yf>^lt nft*WFT(iDy- h£jK 12 8 — 13 
O&^Lfe. r<Z>B#, IWflflllKlJC^Sn*^*- hBBiWl 2 8, 1 2 9linS 
(b) 111-11 3<Z>— SPi:^— hj(ftj»JKS:^LTM*i* 

®"et±zio{cMx.S*\ ^BRttatiKWKijR^ofe— ^©/l4r->A^j^f«StiT 

V*S. (02 (E) ) 
[0 0 84] 

•ei/T, US;^ hV^^ 1 3 1 ~1 3 5 Sr^Wfc**, 131-135^ 

hv*? 13 1~13 5tt, P^tt®7C^©»5iDX@©|R, ffiBK^AJR 
fC^M%, # tcl&ilijm A S tiTjgffi* S CD £ ffi <?&m £Hlfc L T £ 
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^mmmmzMtfcLr&M^. z.o Lrmm^nr^mmi^ 1 3 6~i 3 9 c 
itmmnm^Mmm® (b) ©1/2-1/10 (f^i$fc&i/3~i/4) 
o)mm (fiu mj&<D^v*;i\?-7j:n^WijM2tifrtfuymm£ 5-1 

0^lSrV^«S, f5*»lCW:l X 1 0 16 ~5X 1 0 18 atoms/cm 3 , Jftg!ttlCtt3X 
1 0 17 ~ 3 X 1 0 18 atoms/cm 3 , ) T* U >#8s#D£ <fc 3 (CM? L 

m (c) tjearrs. (03 (a) ) 

[0 0 8 5] 

£©Xtn?tiUS?* hvx? 13 1 — 13 5T»fiSS*i&as#%llfcv* , r£ 
nM^M^fl^c ( b ) {C 1 X 1 0 16 ~ 5X10 18 atoms/cm 3 ©?i^-e V > 

fimmzftx^&tf. #i%izi&mmT*&&fr&nm^Mmmi& (t>) tit©! 

$BlCliiB*&^;*.fcHo nS^M«i« (b) 1 3 6 ~ 1 3 9 tcfc&tc^ 

K- ^Jl^Vl XI 0 15 — 1 X 1 0 18 atoms/cm 3 (D^^(Z)JKD >tfi&tiatt 

*itv*&#, r<DXg^tep^FM#>«ic (b) tc-5**i«3tfn:/(Z>5~i o# 
©»firey ^tf^flDSftS©"??, i0^t)iifn>linS^i« (b) 
tgfctei£#£^x.&v^#x.T.gH^ pM^M#»M^c (a) ctixio 

16 ~5X1 0 18 atoms/cm 3 ©aST* U > #8&flH3 ftT V^ S #\ #Ng{C{£*§MT*& 
[0 0 8 6] 

4BU JKt&tcttnM*iW£ME« (b) 1 1 1 — l l 3 <D e> ?>>f- hBB*RlcSj& 
ofcflHJ^©U >aHS*<2 X 1 0 16 — 5 X 1 0 19 atoms/cm 3 ©££T*&£CDlC*fL 
> >f— hMBlzmtebte^^ftlZ^mz 1X1 0 16 — 5 X 1 0 18 atoms/cm 3 ©^ 

[0 0 8 7] 

mz, 1/ V?* hv*^ 13 1-13 5 SrfiS^Lfc**, frfcfCl^* h7X^ 
1 4 0-1 4 2 SrJgfifcU n M«fc4teifi (^JgMT^iU >) & t&flU L T 
Slcy >&^tM*tt%M«l 4 3~1 4 9 Sr^fcUfc. ^f- MttiK&i 



ffilE#2 000-3028712 



4$ ^ 11 — 175937 

&<D V 1 X 1 0 20 ~1 X 1 O 21 atoms/cm 3 (f^tlftlC & 2 X 1 0 20 ~ 

5 X 1 0 21 atoms/cm 3 ) t.Lt=. 0 (M 3 ( B ) ) 
[0 0 8 8] 

^ii»«c (a) Hfem-fZo 1 4 3-1 4 9 *W$tlfei 

igc ic tiseic frfx® t^^id s *i & u > £ £ n > * n z> t>\ -tftizm v *mm 

<T&^ 0 iot, #TO»*T-&^MM*iScl 4 3~ 1 4 9 lin§? 
[0 0 8 9] 

^M®)M$%1 2 6, 1 2 7(D-gP (7Z^ 1 3 2 JCfi& ^ & V^I^© p 
§^$€4M^ (a) ) |Ct) 1 X 1 O 20 ~ 1X1 0 21 atoms/cm 3 ©a^T'U yffiWi 

[0 0 9 0] 

SMITHS. 3iiii§£:£j$#£-r3 ^ffcaiiiBI, ^MfcJiiilBI 

[0 0 9 1 ] 

7£{C, l/^h7^^131~1 3 5, 1 4 0~142§|ilfc^ flffl 

Mr^wi^<z)-gi5^^^>isig^i 5 1 *mm^tc a mmmi 5 i«^fb^M, 
Begums, Mitmitmmm£fciz*nb*M&&£>i±t=.mmmT°mm?ftiz& 

<^ = MJSteO. 1-0. 4 fimftmt^K *HlfeMT'li, ^XvC 

VDffitSiH 4 , N 2 0, NHg^I^Xilb, 0. 3^mj¥(DM^t:^M 
(*B L^iltSgS^ 2 5 — 5 OatomicSO £H^£ 0 



2 1 
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11 — 175937 

[0 0 9 2] 

ICfik>t3 0 0~6 5 01C, ^Jl<li4 0 0~5 5 0r, m?Ji5 5 0t, 
[0 0 9 3] 

*)Vmf&M® 1 5 2- 1 5 6 iZmmMjtm&mmtf l X 1 0 17 atoms/cm 3 £*T 
($?£ L<ttl X 1 0 16 atoms/cm 3 J^T) £&ofc„ 
[0 0 9 4] 

£fci£fC «JSE7tt5R©yy*U>^-9->r (0 3 (B) (Z)X@T' 

1 4 3-1 4 9 ^0^$tl^M^t>*^MMi|)c 1 2 6. 12 7 0- 
fflS) «^SfCM^7t:m^MbT 5X1 0 18 atoms/cm 3 ^_h (fSgilftlCte 1 X 
1 0 19 ~5 X 1 0 20 atoms/cm 3 ) MT^-r* «fc 3 JCfc-sfc. 
[0 0 9 5] 

££iC, 3 ~ 1 0 0 %<Z)2Kfft£^-fr#MCt| :I T\ 3 0 0~4 5 0TCtl~12 
[0 0 9 6] 

tgttfbxes:j»Afce>, «ft*i»;i 5 i©±jco. 5-1. stimmnmmmm 

115 7Mlt Q ^lMT'ttIF4iill5 7i:lT0. 7/tmff©^b 
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11 — 175937 

1 5 1 nmmmmm: (wtitmmm) i 5 i &s i »*m<Dm mm 

[0 0 9 7] 

y-^ffii» 1 5 8~ 1 6 1 KU>f >BM8l 6 2~1 6 

>ffiil 6 2, 1 6 3 BBiKfc LT8iffi3*iTV*&. ®^LTVn&vn 
*HiMT'ttI©iI5:, TilllOOnm, Ti^^Til/UfAi 
3 0 0 nm. Till 50 n m & X7t 7 St'Si 1 1 M I 3 Iil0«I 

[0 0 9 8] 

?£{c, ;^yM-i/ 3 >ii6 6i:iT, ^b^niiR, mitmmm. tLtitwut 

Sftiiif5 0~5 0 0 nm (ftSWCtt2 0 0~.3 0 O nm) <DmZT*&f& 

, Ay*//<-2/a>jRi 6 eoKSSr^S-r-Sfcfctjtc, S l ©®l8filfii»JB|tf»JC 
[0 0 9 9] 

fc&V^ M^-li, 3~1 0 0%O*^S:^t?#H5C*T, 3 0 0~4 5 0iCT'l 
[0 10 0] 

^TOflg^^^^H2<7)jgraim^i 6 7^1 (imnmzizmf&L 



2 3 
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#5p 11 — 175937 

, bcb (^>yi/^nyf» <§&&m-t*z. mmm&m&m^ 

[0101] 
[0 10 2] 

XnKlgl 6 8&T;i/i*-?A (Al) , (Ti) , (T a) 

^mifnt=.^mv^^m^f^it^irn^(D^m^^^t-t^mx i 00-30 

H5:12 5nm0f$Mbfe o 
[0103] 

|2fflI»Il 6 7±tC»fl;^3im;^t©j|ifi»JR & 5~5 0nm»J« 
[0104] 

[0105] 

&mWMt&) [CJ:»J2 0~10 0nffi (#£L<&3 0 — 5 0 nm) ©J?$(Z)^ 



2 4 
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11 — 175937 

{t$8l 6 9 &j&f&Lt=.. *MffiWT'temmWkl 6 8 £ Lt7;b^-)A&±^ 
[0 10 6] 

P H#7iO. 5 £&3J:e>{CM£i5L£:o fit, r ttncRi 
[0 10 7] 

5t«$fs©£ £. 1 0 0 V/m i ntf)#JBEl/- h T*mffi?:_L#£1irT> MS 
fit 4 5 Vtc&Lfc fc£ 5 *T?»ffiBfcfb*L«&#T3i2:fc- i ©' J: 3 jc b T 1 
6 8©^ffifc:ti:^$*&5 0 nmOiiifbil 6 9 £7^1" £ 3. h#T*#£„ * 
fc, *0>*§JH, IIH 6 80im9Onmi:^ofc o r^T'^bfcBI 

b 5 * *j <D X & £ o 
[0 10 8] 

ioTMbttS^ -t©»-£*>B;j£W:2 0~1 0 0 nm b < & 3 0 ~ 

5 0nm) H?Z>Z.£.tfft£h^ 0 Bftffc^SRJK, ^b^M, Wtfc&itm 

Mm. DLC (Diamond like carbon) j|g £ tt^TOBgjgl ^X V*. 

[0 10 9] 

&tc, & 2 (Dmmmmm 1 6 7 , ^ 3 >m 1 6 6 (c k w ymm 1 
mmmi 71, 17 2«-eti-? ? tiii4^"r§S[i©iif^(Z)®^«^i-efe-g) 0 ®m«=fi 



2000-3028712 



#^ 11 — 175937 

1 7 o~i 7 2 it. mmmm^m^mmt.t^m^izitmmmmm^m^\ 
mBmnt-t&fc&i^ mt^yvvi* • *x < i to) ioo nm®is 

[0 110] 
[0 111] 

T301, nf^*MTFT3 0 2, 3 0 3 *l, WlRiaJfciCW: n 

*;i/lTFTT'*5SiTFT3 0 4tfMf&Ztlf=.o 
[0 112] 

J§giftHJi&<7>P^-Y#;i/MT ft 3 o i ictt, f^*;i/Mli2 0i, v-* 

0 >«c2 0 3 P M^fMWW (a) T'^^tl^ 

o fib, mmzitv~^mm^tcit^u4ym^(D-mz 1 x 1 o 20 ~i x 1 o 

21 atoms/cm 3 ©a,gT*y >£^M^##£^£o £ ^©WetCtegf 3 (C 
) CDX^T^^/ # Vy?-i*tlf=.MMjX>mtf 5X10 18 atoms/cm 3 £jL£: (f^lftfC 
tt 1 X 1 0 19 ~ 5 X 1 0 20 atoms/cm 3 ) mmT*&&-tZ> B 
[0 113] 

nft*MTFT3 0 2 ^ * ;i/^f£»lc 2 0 4 , V-^fl!^ 

2 0 5, KH->fIigc2 0 6, ^-LT^-V^;b^Mi|!c©^ffl!l (Kl^>T>fI^cW 
) fc, 4*- hiSifeifi§l£^LT>f- hSBi^fi&o&Miilc (^0^iJ»*T^ir co<fc 
C>&^£LovMJ|5c£:V^o ov«overlap(Z)S>5fcT'#Lfe 0 ) 2 0 7^ 

JE£$*l£o ^©B#, Lovfl^ 2 0 7 (i 2 X 1 0 16 ~ 5 X 1 0 19 atonis/cii 3 ©iS 

2 6 ffiliE#2 0 0 0 - 3 0 2 8 7 1 2 



11 — 175937 

[0 1 14] 

nfi?*;^T FT 3 0 3 f t^JI/MSl2 0 8« V-^«« 

2 0 9, Ku>f ym%£2 1 0, fbtf t^;i/MIi®SIlCLDDfM2 1 
1, 2 12M^tlfe n &£, r©*3lE-ettLDDiH«2 1 1, 2 1 2 <Z>-gP 

^i:M^ofc« (Lovflg«) MBtti:mfc&fcv*1K« (*W<B**"ett 

i©J:-5*««S:Loffil«i:^^ 0 ofmoffset©^l*-etf L£„ ) #H 

[0 115] 

r^T'@5 JC3*"r»r®eittB4 (A) t3bfenf -^^;i/STFT3 0 3 5:i 

3 (o <Di:n%vftmLf=.ftmz^m*mT*$>z> 0 z:^ic^irj:e>fc, ld 

D««2 1 1 P>{CLov^gc2 1 la, L of f ^ 2 1 1 b{C EgrjT* £ £ „ 2; £: 
> Itf^CD Lovfl^ 2 1 1 afCti 2 X 1 0 16 ~ 5X10 19 atoms/cm 3 (Z)^^"e U 

^•*;ft3#, LoffMJDc2 i ib\z?(D i~zm (ttmmizizi. 2-1. 5*g> 

[0 116] 

IITFT 3 0 4 {Cte, *V*JW&f&ffl&2 1 3, 214, V-XMUS 
2 15, Kl/>f >««2 1 6, LofffI^2 1 7 — 2 2 0, Loff«c2 18, 2 
19iCiLfcnS^Wi (a) 2 2 1 #JgJ*a*lfc. 3tf)f$, V-^flg«2 
1 5, Kl/^>«2 1 6tt^-tl-etlnM^«^«« (a) Loff 
M2 17~2 2 0ttnS^«I« (c) TfTg/i&Sftfc. 
[0 117] 

& t f t (omm. *mmt u & «t # fwtt & fnj_L $ 

■&&Z.£tfX>gfr 0 AfltlftfCli, n^**;i/MTFTttigB&tt«K:j£l5TLDD 
[0 118] 
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#^J2 11 — 175937 

2teffi&ttf£&m«"*ss/7 h u^^^nift, ^Mtisi, ^#^#jta^ i"< 
jits?* ms&> a v y r m&ft ifommmmzm u t . 

[0119] 
[0 12 0] 

n^*;i/MT FT 3 0 4 ttffi^7*SfeS&f^S:M« Ofclif3Ria», if> 

[0121] 

^*;i/J|3 — 7 /tmCf Itnf^^MTFT 3 0 2 CD L ovtfl^ 2 
O70fi$ («g) liO. 3 — 3. 0/tm, ft^&tCttO. 5—1. 5^m^-Ttl 
fc£&V\, nft^;HTFT3 0 3©Lovil2 1 la, 2 12afflfi^ ( 

ipg) 0:0. 3 — 3. 0 /tm, fS^WfcttO. 5 — 1. 5 n m, LoffTO2 11b 
, 2 1 2b©S$ (16) ttl. 0 — 3. 5 Am, f^fttCtel. 5 — 2 . 0 n m 
fc^-fll*^. H^T FT 3 0 4 KWLttbftZ Lofffg«2 1 7 — 2 2 0 

<Z);R£ (16) &0. 5 — 3. 5/tm, f^t#JfC&2. 0 — 2. 5 fi m £ f fttf& 

[0 12 2] 

, nft*;i/iTFT3 0 2~3 0 4tt^@ai^ (;>t^777^>) iftlC 
[0 12 3] 

[0124] 
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11-175937 

Atf, *ffl«AtCJ:-B4fia¥9 - 3 1 6 5 6 7 ^fflH>S>4$BI¥ 1 0- 2 5 4 0 9 

7 ^ ffl0{ciB«g $ n frfcnmAvmm & m ^ s z. * T?t"s . 

[0 12 5] 

Srf^S^SXS&Siflf 04 (B) {C^t-J:e)tC> 04 (A) 
IcMU @H|Rl)^4 0 1 SrjgjSLfc. #^W^ttBBftIKi:LTJKy>r S 

V*fc. *ffa3S«4 0 2 Kit. S^if 14 0 3 BBftjR 4 0 4 £ 

[0 12 6] 

^/I/ h#&f*oTHJlSrrs J:3tcLfc. fit, W^ilSafrfc, 1W0?III»jWg/fc3 
©KiCM4 0 5§:ttAb, isfihatf (®^i±-T) IC J; oT^JCisfiLLfc. 

icte<k^©M#M£ffiv^*u;mv^ z:cDJ:e>}cLT04 (b) tc^-rr^^ 

[0 12 7] 

®^ms&6 ou, ^se (f- to Mwmmm&e o 2 mm (v-* 

) ilIMU&IS&6 0 3 -eflf^StlSo IS^IIIS&COM^T FT 3 0 4 ttn^*;i/ 
lTFTt»»J, «iaJC|2we>ti*K»iaKttCMO Sia»S:S*i: ItMS 
*iTv*S. y-'h»fl|ffiS&ia»6 0 2 fc, V-^J»flffK»HIK6 0 3tifti-e*i 
hfB»l 3 0 HV-xmmi 6 1 T?BT3R[S»6 0 1 lCgM£3*lTV*&. £ £ 
, F PC 6 0 4 #&i&$;hfc*8|SAffl:ftSSB-6 0 5 A^e>«g|&iaHKZ>Affi*»^-* 
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4f 3* 11 — 175937 

[0 12 8] 

immm 2 ] 

0 *^J6#s©r^'5 l -f ^^n«i±, v-*fB#^Mi&[in&7 0 1, y 
- hte#flMBttiB8& (a) 707, >f- vm^mmmm% (b> 711, ^ 
■v-s;ia»7 1 2, isf^Emss- v 0 6 s^ltv**. #is<w$tp teaser, 

mmm%}L\%v -7sm s %m'mmmmy&i 0 1 vm^mmmm^i 0 7 

,711 £-^#)£;|»T-&£o 
[0 12 9] 

v-^m^mmmmm^ti 0 1 »>7hui?^*ia»7 0 2, i/^;w>:7# 

0517 0 3, A*;77E»7 0 4, ^> 7° U > ^TO 7 0 5 &«2.T V^£ 0 £ 7c 
, jfcSM-^fWttlSK (A) 7 0 7J±, 2/7 h bS?*#EII&7 0 8, l/K;i/2/7# 
HIjft7 0 9, ;^»;77E»7 1 0 &f|M.T V^." 4*- h f§-SHNi»EIS& (B) 7 

1 1 %n&-&m&."zib& a 

[0 13 0] 

i^T->7M/^^®Sj7 0 2, 7 0 8iili«£t^5~l 6V 
ttlOV) -efeU. laHSr^JSit'f SCMOSia«|K:(et>*lSn^^*^/MTFT 
fc*H4 (A) ©3 0 2T*^£*l3#;g#jgLT^£ 0 
[0131] 

U^;i/2/7^Hf»7 0 3, 7 0 9, /t*/77 PUSH 7 0 4, 7 1 0tt, |g 
tt«JEEttl 4~1 6 VfcUKfcStf, 2/7 h VV^^m^tUn^^. 04 (A) 
©nf t^;i/STFT3 0 2 $:^CMOS@j|^jiLtV^ o &£, hM 

[0 13 2] 

-y-^^u y>fm&i o 5 1 4~i 6 vv&z>t>\ v-tji 

Kb >f *7*iffi«&iB«^S&g#&.&<Z>-C, ®4 ( 

A) CDnf-Y*^aTFT3 0 3 S^tfCMOSlB*<aUt^5. 04 
(A) T'linf^^JbST FT L;frl2I^3*lT^&VN;tf, HI£tJC-9-> 7 U > 
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#5p 11 — 175937 

SS&Wt5H[inft*;i/iTFTtpf + ^;i/iTFTt5:I^fctT^ 
[0 13 3] 

H5liia&7 0 6 &Sggfr«J±#l 4 ~ 1 6 VT*& »J, * > ^ U > ^HTSI 7 
#5St"r Si^^M* 0<, HI4 (A) ©nf^*;HTFT3 0 4 &HiTF 
[0 13 4] 

#MMlSi&, D/A3>A-^HI8S, a^r^lSKk r JSlEISfc, 
[0 13 5] 

[0 13 6] 
[^Jfc«[3] 

[0 13 7] 

HJfeMl <£>XglCfi£oTEl3 (B) £T?&JgJ*f<S. (B) IC 

Mt5M8 (A) T*&£„ 
[0 13 8] 

#CfC, l/^h7XM31~1 3 5, 1 4 0~1 4 2 &Rfc£Lfc4fe, 4*- N 



3 1 
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#5p i 1 — 175937 

mi 21, i28~i3 o&£ztmmi 2 2\zmik%m*mLt=. 0 

[0139] 
[0 14 0] 

SfClftM 5 0 6 ~ 5 1 0 I fe. (0 8 (B) ) I©^7X7ift 

[0141] 

(0 8 (C) ) fcfc, ^©IRra&ff^fSfJcmiMi fcH«lc» 

[0 14 2] 

[0 14 3] 
[0144] 

»Ji©lit:^oT0l (E) J^»©X@&fr;ai li&v^. (Ef 
8 (D) ) fcfc, *IIW®Mtiii«|2ffl7^f'f ^ h U *X3!*B*^ 

[0 14 5] 
[^WJ4] 
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11 — 175937 

[0 14 6] 

£1\ M 1 ffllilCt o If II 1 0 4 i T' ^ H^t 5. fit, ^<Z)_t 
(Cl/^X h7^^ &JgJ*U Ell (D) 4lRI-*©^fl : "enS!^*fi*7C3RS:*in't 

s„ LTnM^M^fi^c (b) mans. 

[0 14 7] 

hi (c) t^-©Mtf^^;i/K-^ii^fe> 0 c:e> utp^««ffi« 

(b) 

[0 14 8] 

rcD^ti, ©XSJCfl^oTHl ( E ) J6*»©X@£fT;*.tf.&V^ 

[0149] 

imrnm 5 ] 

[0 15 0] 

*?\ »Jl©Ig(Cfot@l (B) ©X@*T?ff^ 0 fit, ^^3*1 
fclSIIi/'Jn^Il 0 3 $r/\°^-zi>^LT?S'ffijg9 0 1-9 0 4 &Jg/*U 

2 0—1 5 0 nmMtS. (0 9 (A) ) 
[0151] 

!f-r--^/XS (»lT--^ff) 0>tfc-e*gMt 
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11—175937 

[0 15 2] 

?£{C, l/^Xh7^^ 9 0 6~9 0 9 ^U 01 (D) ©&#T?n 
M^ilftftTGilt iHtnS^ttlS (b) 9 10-9 1 2#7£f& 
3*1*. (H9 (B) ) 
[0 15 3] 

?£tC, l/^X h 9 0 6 — 9 0 9 &.Rfc£U ifrfciCU^X h*TX# 913 

$:^m-r^>„ L/T, Ell (C) i:i-©^#t'ft^^K-^Xi^fte) 0 d 
eibTpS^i^ (b) 9 14-9 1 6«3tl5„ (El 9 (C)) 
[0154] 

\/V7s h 9 1 3 £|&£U Hi (E) <Z)^T l/-if- 

§l!(D^^^^m^{C?S'M$tlS 0 (0 9 (D) ) 
[0 15 5] 

[0 15 6] 

immw e ] 

[0 15 7] 

£i\ ^jgMi ©xsjc^othi (b) ©xs*-e*?v^ ^jfe#9 5©xstc 

[0 15 8] 
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#5£ 11 — 175937 



xs&ff^. 3e)btpi^ftM (b) gins. 

[0 15 9] 

#ctc, u^h7^^^iii, ffifc\zvV7. hv^^ fit. 

Ell (D) illll-^^TnM^M^^&M-rSo 3o LTnM*M4WiSc 
(b) ^fiRSft-S. 
[0 16 0] 

HJfe«5T3l9!UfeH9 (D) i:|si«©u-if-T--;vx^ (ffl 

[0161] 
[0 16 2] 

H»J1 <Z)X^lC^oTEIl (A) ©«J»S:^S. fit, ^Stlfe 
^Mi/'J3»|1 0 2<D±lZUmm* 12 0-150 nnKOJSSJC^-rS. 
££IC, ^-£>±{C X/V* &7g/*U Ell (C) fcHtf— 

F-^nimzftoo zoLTpm^mmmm (b) *«^sti« 0 

[0 16 3] 

#CIC, l^X <fc Rfc^U El (B) £|tf|-<D&#T?l/- 

•eBSstiT^fei^s«s/u=i>j«tt«gaffi^iisn, pS^mw (b) 7? 

tt*ft«^bLfeS/U n>K^ffJieSftStiS^^tc, M£ft£pM*3«7tiii 



3 5 
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# ¥ 11—175937 

[0 16 4] 

&{C, #^115:1 2 0-1 5 0nmffi|[$tMU 1/^X^7X^5:^ 

^•t^o fit, eh (d) tm-<D&ftT*nm^nm7x;m$:*&to-t2> a 
tnSMM (b) i$mmzftz> B ) 

[0 16 5] 

&fC, l/^h7X^S<t^I15:^iU Ml (E) tM^T'l/- 
[0 16 6] 

(i2 7--») (»*3!§LT£< r£#«rtgT'&£o ^CD^fe, 
[0 16 7] 

^CDfUi, UlifcMl O X@&Ct£o TgU (F) J^|^©X@$:^^«^Vn 0 
[0 16 8] 

T - - h "T 3 <&S£# & £ f)K Z. ft fc J: »J zOSIfc £ friM^ £ i t # «Ttg & 

[0 16 9] 
CHJfcM 8 ] 
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11 — 175937 

[0 17 0] 

£-r, mmmi<DJimiz^xmi (a) <z>:i»£#£«, fit, 

#gHS % > U 3 1 0 2 ©_blC««lK 100lU20~150n mtf)JS£ \ZJ& 
itS. ££{C, f ©±{Cl/i?X 1 0 0 2~1 0 0 5 ML mi ( 

D) i: H-©MT' nS^||fe^i$:»tS 0 iUtnI^««HS« (b) 

1 0 0 6~1 0 0 8#?M3;ftS 0 (010 (A) ) 
[0171] 

l/^ hV** 1 0 0 2~ 1 0 0 5£<fc tfMIl 0 0 1 &Rfc*U 0 
1 (B) i:H-©^#T?U-if-r--^/XS («ir--^ft) Srff^. £ 
<DX@l?li, hvx# 1002 — 1005 "eBtStiTv^fclgMtS/y 

mitn&teifi&mzti* i>m*n&mi& (b) 1006-100 8T?tt*s«fb 

41*. (010 (B) ) 
[0 17 2] 

#CJC, HtffiUKJR 1 0115:120 — 150 nnKDj^SKlTfMJtU US** 

^ioi2wn 0 f bt, 01 (c) £|rJ-cd^#t*^*;i/ K-^ii 

iHtP^lttli (b) 1013~1015«Sn«. (0 
1 0 (C) ) 

[0173] 

RIC, U^X h7X^ 1 0 1 2 «fctf#»Bll 0 1 1 01 (E)h 

^34lfenM*fettP^©^JWW7c3R^J»*e5K:?gffiftS*l-5 0 (010 (D) 
) 

[0174] 

fcfe, 0io (B) (DrM*. MIiooi^itttff^3i:t)tt§ 



3 7 
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#±g 11 — 175937 
mMcWLfe-t Z>Z_ fcWT'^S. %tc. MlOOlttilO (D) (Dls- 

[0 17 5] 

z<Dmt. mmmiojinicft^xmi (f> j^i^<Dxg$:^^ifa^ 0 

[0176] 

010 (B) (DV— *?-T--)V3Ln (H7--JI/M) £#B§U 
RHD|I£0 1 0 (D) <DV-^-T--Jl/JinT*mteZ>&lZ.mffi'tf2bZ> 0 ZKDWt 

[0 17 7] 

[HJfeM 9 ] 

1 1 zm^xum-tz, »ji tit&^(Dj:mtfm&2>t=.rtx*<Dmit 

[0178] 

HJ6M1 O-CMK'fc-DXmWLl 0 OiilCTMIl 0 1 &j£f&U ^©-h 

1 £ ^5X7C VDj&lCj: U 3 0 n mtf)jj £ {CJ^-r £„ (011 (A)) 
[0179] 

#ClC, 3£fg£^fr»UgT*&3#SBIl 1025:120-150 nm(Z)j?SlC 
l/i;^h7^^1103 fit, 01 (C) 

^fft'ft*;i/F-^Ii&l^. I^LTpI^MW (b) 1104^ 
J&£*l£ 0 (011(B)) 
[0 18 0] 



ffiSE# 2000-3028712 



#5£ 11 — 175937 

#CtC, IsVT, h7X^ 110 3 S:Rfc£U ffif=.lZUi/X h7^^ 1 10 6 — 1 
10 8^n. f lt> 01 (D) i:l^-©^#lrn§i!^^7t:m^^Dt- 

£„ z:e> itniMii (b) iio9~iiii tfmmznz* mi i 

(C) ) 

[0181] 

£5®jgl 1 0 2&(&£L£^, #F^¥l 3 0 6 5 2 #<&#{CfB«3 tlfc 
ttU m&ftisVnyWkl l 1 2*mz> a (01 l (D) ) 

[0 18 2] 

±m<&m^i 3 0 6 5 2^Am<Dmmm2iz$m^tit^m^m^ru 

[0 18 3] 

#uc, ®i (b) nm-<D3kftvu-*f-T--)ij:m (ii7--;i/M) 

©Igiiii l (D) ©OftXgt^I^'Jn^il l l 2^®tc^$ti 

^^Mm^^bfe^tc^f e>r lva 0 (01 1 (e) ) 

[0184] 
[0 18 5] 

immm 10] 



££JliE# 2000-3028712 



11-175937 

[0 18 6] 

*"T, ^J6«l9©XSlC^oTBIl 1 (A) CDttJK&ftS. #GC, SfUfc^tf 
«J»JRT?&S'R»IS;S: 1 2 0—1 5 0 n m(DJ¥3 JCJgJifc Lfcffe, l^X h*7X? 
5:Mt5. fit, 01 (D) iira-©^ff7f nM^3W*7C3RS:aSin'r&. 3 
Utn^itlli (b) #7g/*3jn$. 
[0 18 7] 

(b) jWgfifcStlS. 
[0 18 8] 

#CtC, Mllr^Lfet, #FI¥l 3 0 6 5 2 #&#K:3B*2*lfcftffiJCfle 
[0189] 

^<Z)^Ji, H»J9 ©XgtC^oTEl 1 1 (E) &s&<DJm*fi7U£&^ a & 
[0 19 0] 

l 1 ] 

[0191] 

£f\ S&66M1 ©X^lC^oT, Ell (C) (Ell 2 (A) ~ ( 

O ) „ rrtui (e) £m-<D3&ftT»u—*?-7--)i3:m (!2 7--;v 
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m¥ 11-175937 

[0 19 2] 

j^HfC>>>; 3>R^dt-->^LtffiffiI 1201-1204 
fit. -£<Z)±JC 80~1 50nm 1 1 0 nm) (D¥- b 

mmmi 205 ^ts. h«a**fiii 205^ lt«s^$:^m^$: 

M^£dh#T*££#, *HJ6ffin?ttBlft^bS3llffiS:fflvxS 0 (012 (D) 
) 

[0193] 

#ac, l/^h7X^ 1 2 0 5~ 1 2 0 8 Mf§. fit, 01 (D) 

igSra^in-rsBRtcji, mi (d) ©«^fciifcsfln&«ffi&i85£i-£&M#&^ 

. iHTn^ltMJS (b) 1209-1211 3 *l £ . (0 1 2 ( 

E) ) 

[0194] 

l/^h7X^ 1 2 0 5~1 2 0 8 5:|iU ( 
tf&JISWlciStt'ffcSJxS. *fcH3HHc?gttSfcy- h«fi*i^©ira*)&#3*i5 

&<b&^„ (01 2 (F) ) 
[0 19 5] 

Z.V>m%. HlMl©Ig^^T02 (B) #B©Xg&sfT*.tf&V*o 
[0196] 

CHISM l 2 ] 



ffi$E#2 000-3028712 



11 — 175937 

[0 19 7] 

Sfe-f, WJlCIItCtotai (B) tf>X@£-£*TVV mtkM 5 ©XifglC^ 
oT09 (A) ^»JT'ttl/--tF-T^.-;i/X@ (fg 1 

[0 19 8] 

^(Z>^tt, HCfoTBl 2 (E) ~ (F) <DJim^n^\ "£<D&, M 

mm i (d x s { c o t © x m £ « a V n 0 

[0199] 

[0 2 0 0] 

[SUM 1 3 ] 

[0 2 0 1] 

©X^lC^oTlSl (A) (DX^tT^TW HIM 7 ©XigfC 
T--;i/X@ (fl7--;^ft) ZmTLfrU^misV nym*s**--yyv 
[0 2 0 2] 
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11-175937 

[0 2 0 3] 

mz. mmwi l-vmrnistmi 2 (a) (Dunummztf- hmmmzmm 
•tSo z.v>m*. mmmi nc^otai 2 (a) ~ co <Dj:m^^\ 

W(DMmzmmw2<DTVTj 7^bv?xmmM,mBmm*ftm-tz>mzmm 

[0 2 0 4] 

(Dm^. 1 1 0 nmfffl^- bmmmzifrLT u—tf-ybzmM?z><&mtf$>z> 

[0 2 0 5] 

immm 1 4 ] 

its. mmmi tit&*<Dj:n^te£Mvx^<Dmtmmx&z> a t. 

[0 2 0 6] 

n»j9(Z)x@ic^oTBii 1 (b) (Dttmzmz (mi 1 (a) , ( 

B ) ) o U^h7^^1103 &I&:£U mm^l 3 0 6 5 2#^$g{C 

[0 2 0 7] 

jitH^^i 3065 2^m<Dmmm2izmm^nt=.nm^m^x^ 



2000-3028712 



#5g 11 — 175937 

[0 2 0 8] 

hi (b) tm-<7)^viy~-*f-r~-jum (*i7--^ft) 

[0 2 0 9] 

£<0«tt, HKSftfl lCfotil 2 (A) ~ (C) <Z>Xg&fifV\ *<D%l. 

mmmi(DXMK^xm2 cb) £hb©xss^«iv\ *mmM<D 

[0 2 10] 
[0 2 1 1 ] 

zmmrn 1 5 ] 

[0 2 12] 

mmwKDxmvift'oT, mi (b) on (a) , ( 

B) ) . S^ic, MMM4 (DJim^^xmi 3 (C) ©«JBS:»S. ^rT'EI 
1 (E) tm-V&ftX V -*f-T JlJim (*27--^ft) &*TW EI 
13 (C) (Z)X^T'»$tl^nM^^^$:?Stt^bT : fo^t>^V^ 0 
[0213] 

#CtC, *§a«2/U a >^LT?g'[4ji 1 3 0 1 -1 3 0 4 

t*^o fit, ^©±(C 80~1 50nm (;£|y&$l"£t± 1 1 0 nm) h 
ftfiMEl 3 0 5 Sr^i-S. >f- hftfiftflgl 3 0 5 i: LTfcm3fc&^tMfi»jK& 



4 4 
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#5£ 11 — 175937 

) 

[0 2 14] 

l/^h7^^ 1 3 0 6 WtS. fit, 01 (C) iHH^(Cp§? 

pl^itM (b) 1 3 0 7~1 3 0 9«$W. (013 (E)) 
[0 2 15] 

(IU 13 ( F) ) 
[0 2 16] 

[0 2 17] 
[|&Bi« 16] 

[0 2 18] 

£-T, ilMl ©XgfC^oTEfl (B) tf>X3§£T**fV\ #CtC, HifeM5lC 

^Ti9 (b) <Dtkmitmz> 0 *mmmr*izis—v ! -7--j\sj:n am 



ffilE#2 000-3028712 



11 — 175937 

[0 2 19] 

^<Z)^te, HIMl 5tC^oTEIl 3 (D) ~ (F) (DHm^7^\ 

mmmia>j:mzifc^xm2 (b) jem<z>xg&fT;ttf&^. 

So 

[0 2 2 0] 
CHJfeM 1 7 ] 

[0 2 2 1] 

ffioTHlO (B) <7>^Jffi£#S 0 *H«S#!lT?ttl/— lf-T--^/XS ( 
[0 2 2 2] 

HJfiWl 5lCt£oT®l 3 (D) ~ (F) ©Xg«:*TV\ ^(Z)^, 

nnMiffligictoti2 (b) £M(DXM*.ft7L\z&^o *mmm<z> 
& 0 

[0 2 2 3] 

l/-ff-7--^/Ig (il7--;V^ft) &#B&U BUS, nM 
(b) S:^Ufe«{cff^ U-1f-r--^XgT?lfE*a**^i:LT 



ffi!tE# 2000-3028712 



# ^ 11 — 175937 

[0 2 2 4] 

immm i s ] 

[0 2 2 5] 

UMicDxgctot^i (b) (Djm$.vft\<\ #uc mmmst 
mmizu^n^vziymi o s £/\ o #-->^LT*stt®9 o i ~9 o a 

[0 2 2 6] 

-£LT, Z(D±IZ 80—1 50nm (*HJfeM"ei± 1 1 0 nm) (Dtf- htfflBt 

12301 *Mf&-tz> 0 ff~ hmmmt Lxitmm^^timmm^m^^^t^ 

[0 2 2 7] 

#CtC, l/i?^hV^^^Mt5 0 fit, 01 (D) hmmiZnM^m^lTr: 

.mi (D) ©»-&fc^fc*flD3Mffi&38jrtS&K#&*. d^LTnM^M 
ftte« (b) *«^StiSo 
[0 2 2 8] 

hi (c) £m-<z>0kftx?v*)iF-7j:mzftz> a fiu ji&&ji£j?<z>ft&jg 

&j£'t'5<M#&<&. iHTpM«I« (b) 
[0 2 2 9] 
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11-175937 

1 1 0 nrnj?®^- MeilS^lt b-f 
[0 2 3 0] 

HffiMl0Ig^ot02 (B) J6m<Z)Xg ^. 
[0 2 3 1 ] 

3JWCJ: tJIiRSI«t5i fctfBTtefcfcS. fiU #JH»J 

[0 2 3 2] 
19] 

[0 2 3 3] 

3; I s , 1 ©XgtC^oTEl2 (B) i"PS:^t«. 3(7)® 2 (B) {C 

^jSt5H««Hl4 (A) T*&£„ 
[0 2 3 4] 

8 1 6-8 2 0 m ®ffi)ttj&&£}ilJE 1 1 9 t^2 

©MMlll 2 Ot$:-ffit'X>yf>ybT¥- hfHi8§i8 2 1 ~ 8 2 4 
BBiW&^Lfco Zltf)B£, «!l»iailtc^3 4xsy- SBBiW8 2 2, 8 2 3 t± n 



4 8 
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#5p 11-175937 

m^mmmm (t>) m-n so-mtv- hmmm^^Lrm^^^oiz 
mf&hto z<Dm&^r=.BfttfmzLovjim£te2> 0 (014 cb> ) 

[0 2 3 5] 

&{C, ^-h@B^8 2 1-8 2 4 17^ ^ i: IT S Bl^WtC nMiSi ( 
lfcl/^h7^?8 1 6-8 2 0 £##£i*£££^M^&»lb£ 0 ZoV 

xw-i&znttmmM®8 2 s~8 3 oizizmmnm^m®Mi£ (to ©1/2 
~i/io (f^tift{c& 1/3-1/4) (Dmmw yt>mtits2tiz>&oiz.mm 

(014 (C) ) 
[0 2 3 6] 

<BU ^IciinM^M^M (b) lii-ii 3(DoiE>tf- hmmzMte 

•z,t=.$!>ft<DV >iSS^2 X 1 0 16 — 5 X 1 0 19 atoms/cm 3 <D £ i; £ <Z) fC*f L 
, hfflJKMcMfc&fc^aWi^tUC 1X1 0 16 — 5 X l 0 18 atoms/cm 3 tf)a 

s©u >^»oTJ3U> 3g^ig^«arey ^s-^tf^fcicfcs- 
co 2 3 7] 

[0 2 3 8] 

#ClC, ^-h@S|g5:S^ftUi/^S7X^ 8 3 6-8 3 8 Mb, n§3^ 
M%tc^ (*HffiMT'ii'J» 5:^iDLtiSIg{:'J>^^W»f^8 3 9 
~8 4 7 ?:MLfc„ (EH 4 (D)) 
[0 2 3 9] 

4 9, 8 5 0 

[0 2 4 0] 

^^fl&MT'ffi^fcVX^ 816 — 820, 836 — 838, 848 li, 7 



ffiSE# 2000-3028712 



11 — 175937 

ottiK fct-L. i#tCY^^ 8 1 6~8 2 0, 836 — 838, 848 
[0 2 4 1 ] 

[0 2 4 2] 
[»J2 0] 

~1 7 £M^Tt&fEf-£o »J1 fctt&#©Xg#MfcS;£tfT?*©te 

[0 2 4 3] 

H56M1 ©Ig(C^oT01 (D) itMtS. d<z>0i (A) — 

si (d) iz^fr"enm&-tz>mt>mi 5 (a) -01 5 (d> t*$>z> 0 

[0 2 4 4] 

#ClC, l/*;* 1501~1503 &mWk 1 0 4 £;frLT p 

D>S:-g?tf^*fi«>iSJSt 1 5 0 4 % 1 5 0 5 (015(E)) 
[0 2 4 5] 

MH0 4^^L, StXl/— If-^OflgltXjgSfTofe. Z.<D\s- 

if-^©M*fxgi±, ^insnfc^*fi«j7fiig©?gtt-fb*«B»7?*s<©^ MUSI 
1110 4 Mfci* i/-if-7--/i/X@&*r^;ifc*>^ffiT?S>s. (01 

6 (A) ) 

[0 2 4 6] 



5 0 
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#5f2 11 — 175937 

Mftm mr, m&mt^o) 1 1 5- 1 1 7, i 5 0 6 wifc„ (mi 6 

(B) ) 

[0 2 4 7] 

UMi £l«!*aiicLT?£<[£JIi 1 4-1 l 7 ^got^f- biili 1 

8 *J&!&l,f=. a (01 6 (C) ) 
[0 2 4 8] 

ffiMT'it, mi <£>MM&±m$kl 1 9 £ UT, 5 0 n mJP©gfl:# > fX^y ( 
WNx) BIS:, ^ 2 O^iit &&mmi 2 OttT, 3 5 0 n mjp:© ^ > > 

mzm^fc ami 6 (d) ) 

[0 2 4 9] 

#CIC, l/^X h^*? 1507-1511 £JB?J&U H 1 ©ffiilft^MM 1 1 9 
2l||2©^i|^MJ^l 2 0 i:$r-fgT'^«y^>^LT4 0 0 n mW-(D>f- YM 

»i5i3~i5i Gjktfmmi 5 i 2^mhtc 0 z<Dm. mmmm^m^ 

ftZtf- hSB^l 5 0 9, 1 5 1 0(inM^%« (b) <D-3£.tf- bmM 
m*ftLXm&2>£oiZ1&m i Lt=. B (016(E)) 
[0 2 5 0] 

<5MC, ?- bmmi 5 13-1516 Z^X? £LT&&M&MiZnm*MMK 

1 5 2 2{CttfffSHnM^WfI^c (b) ©1/2-1/10 (f^lftlC&l/3 
-1/4) ©iST"J yt>mi)UZnZ> <fce>JCMrb£ 0 (01 6 (F) ) 
[0 2 5 1] 

#UC, h7X^ 1 5 0 7-1 5 1 1 %&&Lt=.$.$.. frfelCl/^* h V 

1 5 2 3~1 5 2 6 $:Mi, n§5^M$J7t;ii (^HJfeMT'li U >) 
btMI{C'J>$:^ltftiigcl 5 2 7-1 5 3 3 Wlfeo f- 

^bttl^. r^T*^, (PH 3 ) &J§^fc-f F-:/8n? 

fTV^ U X 1 0 20 — 1 X 1 O 21 atoms/cm 3 (ft^&icji 



5 1 



£SE# 2000-3028712 



#3* 11 — 175937 

2 X 1 0 20 ~5 X 1 O 21 atoms/cm 3 ) (017 (A)) 

[0 2 5 2] 

[0 2 5 3] 

7£&C, U^h7^9 1 5 0 7~1 5 1 1, 1 5 2 3~1 5 2 6 5:iSLfct, 
[0 2 5 4] 

7c3RS:?Stt^"rSfe«)tC»«iaxSS:ffofe. (817 (B) ) 
[0 2 5 5] 

1534, 153 — 156 iiUfffiMiSETCtROiRfl!* 5 1X10 17 atoms/cm 3 J^T ( 
L<tt 1 X 1 0 16 atoms/cm 3 ^T) h^ofe„ 
[0 2 5 6] 

££>fC, 3~1 0 0%©*i&^tf#ffl^T', 3 0 0~4 5 O'Ct 1 ~ 1 2 
[0 2 5 7] 

TObXgS:»Afc&, ^JtWKOXStCt^v^ 03 (C) J6*»0>Xg&fr*. 



5 2 
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11-175937 

iz£vm^mitmmwki 1 4 srfii, mi 6 8 ^jgr«^mi 6 7t®s 

[0 2 5 8] 
[JUJfcM 2 1 ] 

[0 2 5 9] 

(^mmm-vizis^ 18OUC200 nmm^m^tmt 
mmmT*&z>Ti&m iso2ii2oon mm<D#M,M¥mtt9g (*mmmT*mt 

[0 2 6 0] 

m mm-v^-ji^m) £xb?>=i- h^t-Mbt, mm^m^mmi so 

4 8 0 3©<£®{C7£j&f-3o rr^^nrtg^M^fcm^ 

-y^r;!, (Ni) >f)^-^fU (Ge) , ft (Fe) , /t5i?9A ( 

Pd) , (Sn) , m (Pb) , =lA;bh (Co) , &± (Pt) , ffi (C 

u) , & (Au) , fcV*ofc^3R#&5. (01 8 (A) ) 
[0 2 6 1] 

[0 2 6 2] 

&tc, M^ t >ffc(Dx^ic$ , c5ioT4 oo~5ootfi mrsnmammmnimit 



5 3 
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#^2 11 — 175937 

*3RSK*^e>flttKS'tirfc«, 500-650 °C (#£ L < & 5 5 0 - 5 
7 0°C) T?4~l 2f$ft U<t±4~6l$W) Ml&ff e) 0 *HJ6Mt' 

U 1 8 0 5 Sr^-r*. (018 (B) ) 

[0 2 6 3] 

i3"eHJ(g#!fl ©01 (E) i:|sI^cDl/-if-T--;i/X^ (^17- 
[0 2 6 4] 

Ik JC t ©xgT? JB v n fe - v Til £ M.HrSC i/Vny 

vyyjim&ffSa £i\ ^i^n 8 o s&mmz^xtmmmi s o 

6 5: 1 5 0 nm©JP3lC7gfifcU if ic«fc »J UPAS 1 8 0 7 Sr^^S 

U >) Sr^JlI-r sXSSrff -5» - (Z)XgfC J: *J 1 X 1 0 19 ~ 1 X 1 0 20 atoms/cm 
3 ©«S-eU > testify* U y?mmi 8 0 8jtftgJ*S*lS 0 (018 (C) 
) 

[0 2 6 5] 

M^#H^tfJT'4 5 0 — 6 5 0°C ffit. L<&500 — 550°C). 4 
~2 4I$|SI (0*l/<tt6~l 2f$Rg) ©iilliSfil £©3M!iJSXglC 

fflicioty*^ u >wi 8 o 8(cs^$ti^ 0 ip*>, aeaR¥#fww;*** 

p>-^>r;i/*<|»ic3ti*fe», i^II^Mi 8 o 9 jc***is-y>!r/i/«a! 
li, 1X10 17 atms/cm 3 J^T, ^H<(ilXlO 16 atms/cm 3 lC * T?<g8tf f -5 £ 
(01 8 (D) ) 
[0 2 6 6] 

^©cfc^JCL/T^S^lfcj^fta^flcJKl 8 0 9 lt ISM&MtSi 

^Mtc«fc»ji»*LTfe*;, i 8 o 9 cf» (^L^^^y>^w 

(C^#-r^M^7C^©a^tt, 1X10 17 atms/cm 3 J^T, ^tUttlX 



5 4 
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11 — 175937 

1 0 16 atms/cm 3 -e&£ 0 
[0 2 6 7] 

[0 2 6 8] 

[0 2 6 9] 
[H«J 2 2 ] 

Xmi 9 feffi^TUfclB"^. =Rfl:fl!HCtt4#l»¥l 0- 2 4 7 7 3 5 
a5lSf09/0 3 4, 0 4 1 -JHcMtfTO tc3B*3*ifcftffir&;B^So 
[0 2 7 0] 

(*mmMx&tf ; 5xmw 190 uic2 0 0 nmi©iifciit 

SitJKT'&STifclBI 1902il200n mffO^aK^^JR 
[0 2 7 1 ] 

#CtC, iftiiHT'^§7X^K»iil 9 0 4 ^:2 0 0 n m(DJ¥£ iC^J& U 
ggPgP 1 9 0 5 
[0 2 7 2] 

#ClC, Mgl3§LT* 1 0 0 p pm®i!l7ti (Xmffifflxiz-v'rji) fc-g-fr* 

0 6 &^t«. d<Z>B#, «jfiC7Clll^Ji 1 9 0 6IJ, HgPgP 1 9 0 5 

t6fc8tjfc7GJRH:, -y>r;i/ (Ni) J^*Hc&, (Ge),tt(Fe 
) , rt'ZWJ* (Pd) , XX (Sn) , ffi (Pb) , n/ifl/b (Co) , 
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#5p 11 — 175937 

(Pt) , m (Cu) , & (Au) , il^ofe7ClR*«*Sc (HI 9 (A) ) 
[0 2 7 3] 

[0 2 7 4] 

#UC> OtCIIICjtfiot 4 0 0-5 0 0°CT* 1 ^fliSCi^IIII: 
ffVV TfcjRSrJRtfi^&flttHtS-ftfclfe, 5 0 0~6 5 0°C (f^b<«5 5 0~6 
0 0TC) T*6~l 6^^ L<&8~1 4B#|ia) ©HM&S&ffS. #l£»J 

•Ptt, 5 7 0lCt'14l|ri©i^a^9. FWl 9 0 5 &^i: 

#7gf£<**lS. (019 (B) ) 
[0 2 7 5] 

^JTX^LTI 5ltcItS^i (*HJ6Wi?ttU» Sr»iD"r*X@S:ff 
^PgPl 9 0 5T*M&LfrlgimK¥mfamiZ 1X10 19 ~ 1 X 1 0 20 atoms/ 

cwPommtv yzstifv & u y^mmi 9 0 8 s^ts. (an (o 

) 

[0 2 7 6] 

#ac, S3R#ffl5C*-e4 5 0 — 6 5 0°C («F$ l< ii5 0 0-5 5 Ot) , 4 

-2 4^r4 (»*u<«6~i 2^ibi) ©Miii&ifi zammmjimz 

e>-y^r^/A<|»*stiSfe«), *gMt¥a*#iBli 9 0 9 K:-£**i*-y4r;ba£ 

tt, 1X10 17 atms/cm 3 J^T, Jf^KttlXl 0 16 atms/cm 3 &C * T«t5 3 
(01 9 (D) ) 
[0 2 7 7] 



£BliE# 2000-3028712 



*f$^ 11-175937 

m^m ciT-tti^jb) ^mmmzmmvxu^tt^^inz^^r. #s 

1 9 0 9 *CS#^£«&7GiR©»Kfci:, 1X10 17 atms/cm 3 J^T> #f£ L < 
1X1 0 16 atms/cm 3 -e&So 
[0 2 7 8] 

[0 2 7 9] 
[0 2 8 0] 

tmmm2 3] 

iZlZftffi^Q - 3 1 2 2 6 0^«Cia*3*lfe&ffir&Mv*S. 
[0 2 8 1] 

£?\ mmmz 2 nmmiz, mm^m &M^T*gftfl;*:f?v^ & 

[0 2 8 2] 

^7X7CVD^$fc»XA7 #}£tCj: UlO-100 nmff©^^IS: 
[0 2 8 3] 



5 7 
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#5p 11 — 175937 

#UC, 8 0 0-1 1 5 0TC (jff*Kli9 0 0~1 0 0 0TC) ©lit 15^ 
~8B#fS (^L<tt3 0^~2tri) Mffi#ffl^TT^?e» 

H^cpT9 5 0"C8 OfrOM&MJinZft?* 
[0 2 8 4] 
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